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Final Activity Report
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Publishable brief summary of the achievement of the project
This section, which should not exceed 1 page (approx. 600 words), might be used for dissemination of the
project progress/results to the general public/scientific community. For this reason, please do not reproduce here
the project abstract, which is already available in CORDIS.
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Overall assessment of the achievements and success of the project
The information provided in this section will only be available to ERC staff, to members of the ERC panels, and
to the Scientific Council
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framework of the project?
Comments: Three completions, all with PI as main supervisor.
Craig Webb (2014, cosupervised with Alan Gray,
EPCC)
Alberto Torin (2015, cosupervised with Cyril
Touze, ENSTA Palaiseau)
Brian Hamilton (2016, cosuprvised with Lauri
Savioja, Aalto University Helsinki)
How many people started a PhD in the
framework of the project?
6
Comments: Three students have graduated, and a further three
are in progress:
Reginald Harrison, due to finish in 2017.
Charlotte Desvages, due to finish in 2017.
Larisa Stoltzfus, due to finish in 2019.
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Institute of Electrical
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Engineers Inc.
United States 01/10/2013 925-928 Yes No Peer
reviewed
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3 Finite difference time domain
simulation for the brass instrument
bore
Stefan Bilbao
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Journal of the Acoustical
Society of America
Vol.
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Acoustical Society of
America
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reviewed
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4 Physical Modeling of Timpani Drums
in 3D on GPGPUs
Stefan Bilbao,
Craig Webb
AES: Journal of the Audio
Engineering Society
61/10 Audio Engineering
Society
01/10/2013 737-748 Yes No Peer
reviewed
http://www.aes.?org/e-lib/brows?e.cfm?elib=1696?7
5 Dynamics of the wave turbulence
spectrum in vibrating plates: A
numerical investigation using a
conservative finite difference scheme
Michele
Ducceschi ,
Olivier Cadot
, Cyril Touzé ,
Stefan Bilbao
Physica D: Nonlinear
Phenomena
Vol.
280-281
Elsevier Netherlands 01/07/2014 73-85 Yes No Peer
reviewed
http://linkingh?ub.e
lsevier.com?/retrieve/
pii/S?016727891400
087?6
6 Numerical Modeling of Collisions in
Musical Instruments
S. Bilbao , A.
Torin , V.
Acta Acustica united with
Acustica
Vol.
101/Issue
S. Hirzel Verlag
GmbH
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http://openurl.?inge
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Chatziioannou 1 f? genre?=article&iss
n=1?610-1928&vo
lume?=101 &issue
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7 Modeling of Complex Geometries
and Boundary Conditions in Finite
Difference/Finite Volume Time
Domain Room Acoustics Simulation
10.1109/TASL. 2013.2256897
Stefan Bilbao IEEE Transactions on Audio,
Speech and Language
Processing
Vol.
21/Issue 7
Institute of Electrical
and Electronics
Engineers Inc.
United States 01/07/2013 1524-
1533
Yes No Peer
reviewed
http://ieeexplo?re.i
eee.org/lpd?ocs/epic
03 /wrap?per.htm
?arnumbe?r=6494263
8 Conservative numerical methods for
the Full von Kármán plate equations
Stefan Bilbao
, Olivier
Thomas ,
Cyril Touzé ,
Michele
Ducceschi
Numerical Methods for
Partial Differential Equations
Vol.
31/Issue 6
John Wiley and Sons
Inc.
United States 01/11/2015 1948-
1970
Yes No Peer
reviewed
http://doi.wile?y.co
m/10.1002/n?um.
21974
9 Numerical Modeling and Sound
Synthesis for Articulated
String/Fretboard Interactions
Stefan Bilbao
, Alberto
Torin
AES: Journal of the Audio
Engineering Society
Vol.
63/Issue 5
Audio Engineering
Society
United States 02/06/2015 336-347 Yes No Peer
reviewed
http://www.aes.?org/
e-lib/brows?e.cfm?el
ib =1763?9
10 Passive models of viscothermal wave
propagation in acoustic tubes
Stefan Bilbao
, Reginald
Harrison ,
Jean
Kergomard ,
Bruno
Lombard ,
Christophe
Vergez
Journal of the Acoustical
Society of America
Vol.
138/Issue
2
Acoustical Society of
America
United States 01/08/2015 555-558 Yes No Peer
reviewed
http://asa.scit?atio
n.org/doi/1?0.1121/1
.4 92640?7
11 An Environment for Physical
Modeling of Articulated Brass
Instruments
Reginald
Langford
Harrison ,
Stefan Bilbao
, James Perry ,
Trevor
Wishart
Computer Music Journal Vol.
39/Issue 4
MIT Press Journals United States 01/12/2015 80-95 Yes No Peer
reviewed
http://www.mitp?ress
journals.or?g/doi/10.1
162/C?OMJ_a_00332
12 Finite Volume Time Domain Room
Acoustics Simulation under General
Impedance Boundary Conditions
Stefan Bilbao
, Brian
Hamilton ,
Jonathan
Botts , Lauri
Savioja
IEEE Transactions on Audio,
Speech and Language
Processing
Vol.
24/Issue 1
Institute of Electrical
and Electronics
Engineers Inc.
01/01/2016 161-173 Yes No Peer
reviewed
http://ieeexplo?re.i
eee.org/doc?ument/73
27 143/
13 Wave-based Room Acoustics
Simulation: Explicit/Implicit Finite
Stefan Bilbao
and Brian
AES: Journal of the Audio
Engineering Society
In press Audio Engineering
Society
01/01/2017 12 Yes No Peer
reviewed
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Volume Modeling of Viscothermal
Losses and Frequency-dependent
Boundaries
Hamilton
14 Linear stiff string vibrations in
musical acoustics: Assessment and
comparison of models
Michele
Ducceschi ,
Stefan Bilbao
Journal of the Acoustical
Society of America
Vol.
140/Issue
4
Acoustical Society of
America
United States 01/10/2016 2445-
2454
Yes No Peer
reviewed
http://asa.scit?atio
n.org/doi/1?0.1121/1
.4 96255?3
15 Passive time-domain numerical
models of viscothermal wave
propagation in acoustic tubes of
variable cross section
Stefan Bilbao
, Reginald
Harrison
Journal of the Acoustical
Society of America
Vol.
140/Issue
1
Acoustical Society of
America
United States 01/07/2016 728-740 Yes No Peer
reviewed
http://asa.scit?atio
n.org/doi/1?0.1121/1
.4 95902?5
16 Two-Polarisation Physical Model of
Bowed Strings with Nonlinear
Contact and Friction Forces, and
Application to Gesture-Based Sound
Synthesis
10.3390/app60 50135
Charlotte
Desvages ,
Stefan Bilbao
Applied Sciences Vol.
6/Issue 5
MDPI AG, Applied
Sciences Editorial
Office,
Klybeckstrasse 64,
4057 Basel,
Switzerland
Switzerland 01/05/2016 135 Yes Yes Peer
reviewed
http://www.mdpi
?.com/2076-3417
/?6/5/135
17 Aliasing Reduction in Clipped
Signals
10.1109/TSP.2 016.2585091
Fabian
Esqueda ,
Stefan Bilbao
, Vesa
Valimaki
IEEE Transactions on Signal
Processing
Vol.
64/Issue
20
Institute of Electrical
and Electronics
Engineers Inc.
United States 15/10/2016 5255-
5267
Yes No Peer
reviewed
http://ieeexplo?re.i
eee.org/doc?ument/74
99 828/
18 A modal-based approach to the
nonlinear vibration of strings against
a unilateral obstacle: simulations and
experiments in the pointwise case
Clara
Issanchou,
Stefan Bilbao,
Jean-Loic
LeCarrou,
Cyril Touze,
Olivier Doare
Journal of Sound and
Vibration
In Press Academic Press Inc. 01/01/2017 0-0 Yes No Peer
reviewed
19 Antiderivative Antialiasing for
MemorylessNonlinearities
Stefan Bilbao,
Fabian
Esqueda,
Julian Parker
and Vesa
Valimaki
IEEE Signal Processing
Letters
in press Institute of Electrical
and Electronics
Engineers Inc.
01/03/2017 0-0 Yes No Peer
reviewed
Finite Difference Schemes in Musical
Acoustics: A Tutorial
S. Bilbao, B.
Hamilton, R.
Harrison and
A. Torin
Handbook of Systematic
Musicology
Springer Heidelberg,
Germany
01/01/2018 54 Yes No Artic
le
Timpani Drum Synthesis in 3D on
GPGPUs
S. Bilbao and
C. Webb
Proceedings of the 15th
International Conference on
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Binaural Simulations Using Audio
Rate FDTD Schemes and CUDA
C. Webb and
S. Bilbao
Proceedings of the 15th
International Conference on
Digital Audio Effects
University of York York, UK 17/09/2012 Yes Yes Confe
rence
Construction and Optimization
Techniques for High Order Schemes
for the 2D Wave Equation
S. Bilbao and
B. Hamilton
Proceedings of the 21st
International Congress on
Acoustics
International
Congress on
Acoustics
Montreal,
Canada
02/06/2013 Yes No Confe
rence
Hexagonal vs. rectilinear grids for
explicit finite difference schemes for
the two-dimensional wave equation
Brian
Hamilton ,
Stefan Bilbao
Proceedings of the 21st
International Congress on
Acoustics
ASA 02/06/2013 01512
0-01 5120
Yes No Confe
rence
http://scitatio?n.ai
p.org/conte?nt/asa/jou
rnal/?poma/19/1/10
.11?21/1.4800308
Large-scale Virtual Acoustics
Simulation at Audio Rates Using
Three Dimensional Finite Difference
Ti
C. Webb and
A. Gray
Proceedings of the 21st
International Congress on
Acoustics
International
Congress on
Acoustics
Montreal,
Canada
02/06/2013 Yes Yes Confe
rence
Modelling Binaural Receivers in
Finite Difference Simulation of Room
Acoustics
J. Sheaffer, C.
Webb and B.
Fazenda
Proceedings of the 21st
International Congress on
Acoustics
International
Congress on
Acoustics
Montreal,
Canada
02/06/2013 Yes No Confe
rence
Large Scale Physical Modeling
Sound Synthesis
S. Bilbao, B.
Hamilton, A.
Torin, C.
Webb, P.
Graham, A.
Gray. K.
Kavoussanakis
and J. Perry
Proceedings of the 4th
Stockholm Musical Acoustics
Conference/11th Sound and
Music Computing Conference
KTH Stockholm,
Sweden
01/08/2013 Yes Yes Confe
rence
Numerical Experiments with
Non-linear Double Membrane Drums
A. Torin and
S. Bilbao
Proceedings of the 4th
Stockholm Musical Acoustics
Conference/11th Sound and
Music Computing Conference
KTH Stockholm 29/07/2013 Yes Yes Confe
rence
ON FINITE DIFFERENCE
SCHEMES FOR THE 3-D WAVE
EQUATION USING
NON-CARTESIAN GRIDS
B. Hamilton
and S. Bilbao
Proceedings of the 4th
Stockholm Musical Acoustics
Conference/11th Sound and
Music Computing Conference
KTH Stockholm,
Sweden
29/07/2013 Yes Yes Confe
rence
Computing virtual acoustics using the
3D #nite difference time domain
method and Kepler architecture GPUs
C. Webb Proceedings of the 4th
Stockholm Musical Acoustics
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Music Computing Conference
KTH Stockholm,
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rence
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Numerical Simulation of Spring
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International Digital Audio
Effects Conference
NUI Maynooth Maynooth,
Ireland
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A 3D Multi-Plate Environment for
Sound Synthesis.
A. Torin and
S. Bilbao
Proceedings of the 16th
International Digital Audio
Effects Conference
NUI Maynooth Maynooth,
Ireland
02/09/2013 Yes Yes Confe
rence
Fourth order and Optimised Finite
Difference Schemes for the 2D Wave
Equation.
B. Hamilton
and S. Bilbao
Proceedings of the 16th
International Digital Audio
Effects Conference
NUI Maynooth Maynooth,
Ireland
02/09/2013 Yes Yes Confe
rence
Room Acoustics Modeling Using
GPU-Accelerated Finite Difference
and Finite Volume Methods on a
Face-Centred Cubic Grid
B. Hamilton
and C. J.
Webb
Proceedings of the 16th
International Digital Audio
Effects Conference
NUI Maynooth Maynooth,
Ireland
02/09/2013 Yes Yes Confe
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Numerical Modeling of String Barrier
Collisions.
S. Bilbao Proceedings of the
International Symposium on
Musical Acoustics
ENSIM LeMans, France 07/07/2014 Yes Yes Confe
rence
Numerical Simulation of
String/Barrier Collisions: The
Fretboard
S. Bilbao and
A. Torin
Proceedings of the 17th
International Digital Audio
Effects Conference
University of
Erlangen
Erlangen,
Germany
01/09/2014 Yes Yes Confe
rence
Revisiting Implicit Finite Difference
Schemes for Three-Dimensional
Room Acoustics Simulations
B. Hamilton,
S. Bilbao and
C. J. Webb
Proceedings of the 17th
International Digital Audio
Effects Conference
University of
Erlangen
Erlangen,
Germany
01/09/2014 Yes Yes Confe
rence
An Energy Conserving Finite
Difference Scheme for the Simulation
of Collisions in Snare Drums
A. Torin, B.
Hamilton and
S. Bilbao
Proceedings of the 17th
International Digital Audio
Effects Conference
University of
Erlangen
Erlangen,
Germany
01/09/2014 Yes Yes Confe
rence
Finite Difference Schemes on
Hexagonal Grids for Thin Linear
Plates with Finite Volume Boundaries
B. Hamilton
and A. Torin
Proceedings of the 17th
International Digital Audio
Effects Conference
University of
Erlangen
Erlangen,
Germany
01/09/2014 Yes Yes Confe
rence
Finite Volume Perspectives on Finite
Difference Schemes and Boundary
Forumulations for Wave Simulation
B. Hamilton Proceedings of the 17th
International Digital Audio
Effects Conference
University of
Erlangen
Erlangen,
Germany
01/09/2014 Yes Yes Confe
rence
Physical Modeling of Nonlinear
Player-String Interactions in
BowedString Sound Synthesis Using
Finite Difference Methods
C. Desvages
and S. Bilbao
Proceedings of the
International Symposium on
Musical Acoustics
ENSIM LeMans, France 07/07/2014 Yes Yes Confe
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Model using Finite-Difference
Time-Domain Methods
R. Harrison
and J. Chick
Proceedings of the
International Symposium on
Musical Acoustics
ENSIM LeMans, France 07/07/2014 Yes Yes Confe
rence
Nonlinear Effects in Drum
Membranes
A. Torin and
M. Newton
Proceedings of the
International Symposium on
Musical Acoustics
ENSIM LeMans, France 07/07/2014 Yes Yes Confe
rence
Collisions in Drum Membranes: a
preliminary study on a
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A. Torin and
M. Newton
Proceedings of the
International Symposium on
Musical Acoustics
ENSIM LeMans, France 07/07/2014 Yes Yes Confe
rence
Non-stationary wave turbulence in
elastic plates: a numerical
investigation
M. Ducceschi,
C. Touze, O.
Cadot and S.
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Proceedings of the European
Nonlinear Dynamics
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Technische
Universitat Wien
Vienna, Austria 06/07/2014 Yes No Confe
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Modular Physical Modeling Synthesis
Environments on GPU
S. Bilbao, A.
Torin, P.
Graham, J.
Perry and G.
Delap
Proceedings of the
International Computer Music
Conference
University of Athens Athens, Greece 14/09/2014 Yes Yes Confe
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The Changing Picture of Nonlinearity
in Musical Instruments
S. Bilbao Proceedings of the
International Symposium on
Musical Acoustics
ENSIM LeMans, France 07/07/2014 Yes Yes Confe
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Sound Propagation in Air with
ViscothermalLosses using Finite
Difference Schemes on GPU
B. Hamilton,
S. Bilbao and
C. Webb
Proceedings of Forum
Acusticum
Polish Acoustical
Society
Krakow, Poland 07/09/2014 Yes No Confe
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Optimising a Physical Modelling
Synthesis Code Using Hybrid
Techniques
J. Perry, A.
Gray and S.
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Proceedings of the
International Conference on
Parallel Computing
University of
Edinburgh
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Aliasing Reduction in Soft Clipping
Algorithms
F. Esqueda,
V. Valimaki
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Proceedings of the European
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Proceedings of the 18th
International Conference on
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An Algorithm for A Valved Brass
Instrument Synthesis Environment
using Finite-Difference Time-Domain
Methods with Performance
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J. Perry
Proceedings of the 18th
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Digital Audio Effects
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Large Stencil Operations for
GPU-based 3-D Acoustics
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C. Webb, A.
Gray and S.
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International Conference on
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Finite Volume Modelling of
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Frequency-dependent Boundaries in
Room Acoustics Applications
S. Bilbao and
B. Hamilton
Proceedings of the Audio
Engineering Society
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http://www.aes.?org/
e-lib/brows?e.cfm?el
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Bow control and playability of a
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physical model of a bowed string
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Newton
Proceedings of thee
International Symposium on
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Méthode modale mixte pour le
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and C. Touzé
Proceedings of the 13e
Congrès Français
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Controlling complex virtual
instruments—A setup with note for
Max and prepared piano sound
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International Conference on
New Instruments for Musical
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Passive Time-domain Numerical
Designs for Room Acoustics
Simulation
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Proceedings of the
International Congress on
Acoustics
ICA Buenos Aires,
Argentina
05/09/2016 Yes Yes Confe
rence
Antialiased Soft-clipping Using a
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International Congress on
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Modelling Collisions of Nonlinear
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Eliminating aliasing caused by
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International Congress on
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Acoustic Tube to a
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Methods
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Proceedings of the
International Symposium on
Musical and Room Acoustics
ISMRA La Plata,
Argentina
11/09/2016 Yes Yes Confe
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Rounding Corners with BLAMP F. Esqueda,
V. Välimäki
and S. Bilbao
Proceedings of the 19th
International Conference on
Digital Audio Effects
University of Brno Brno, Czech
Republic
05/09/2016 Yes Yes Confe
rence
A Modal Approach for the Numerical
Simulation of a String Vibrating
Against and Obstacle: Application to
Sound Synthesis
C. Issanchou,
J.-L.
LeCarrou, S.
Bilbao, C.
Touzé and O.
Doaré
Proceedings of the 19th
International Conference on
Digital Audio Effects
University of Brno Brno, Czech
Republic
05/09/2016 Yes Yes Confe
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Antialiased Soft Clipping using an
Integrated Bandlimited Ramp
Function
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Proceedings of the European
Signal Processing Conference
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Finite Difference Room Acoustics
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Parallel computation techniques for
virtual acoustics and physical
modelling synthesis
C. Webb University of
Edinburgh
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Percussion Instrument Modelling In
3D: Sound Synthesis Through Time
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Alberto Torin University of
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20/11/2015 Yes Yes Thesis
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Brian
Hamilton
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A2. Research expeditions
List of expeditions
Period (start-end) Place Purpose
A3. Awards and recognitions
List of awards and recognitions
Award type Title of the award Person to whom the award
was made
Year Short description of the reason the award was made
(if applicable)
Any further information / clarification
Research Prize / Research Medal Best paper award Stefan Bilbao and Craig
Webb
2012 Best paper (1 of 3) at the International Conference
on Digital Audio Effects, York, UK, September
2012.
Fellowship / membership of learned
society
Emil Torick Scholarship Charlotte Desvages 2014 Audio Engineering Society Educational
Foundation: top award, worldwide, for 2014.
Other Keynote Lecture Stefan Bilbao 2014 Keynote lecture at the International Symposium Le Mans, France
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on Musical Acoustics
Other Keynote Lecture Stefan Bilbao 2012 Keynote lecture, Journee des Jeunes Chercheurs
en Acoustique, Audio et Son
Marseille, France
Other Keynote Lecture Stefan Bilbao 2015 Keynote Lecture, Sound and Music Computing
Conference
Maynooth, Ireland (upcoming)
Research Prize / Research Medal Best paper award Stefan Bilbao and Alberto
Torin
2014 Best paper award at the 17th International
Conference on Digital Audio Effects, Erlangen
Germany, September 2014.
Research Prize / Research Medal Best paper Charlotte Desvages and
Stefan Bilbao
2015 Best paper at the 18th International Conference on
Digital Audio Effects, Trondheim, Norway
A4. Patents, licensing, intellectual property
List of patents, licensing, intellectual property
Type of IP Rights Confidential Foreseen embargo date dd/mm/yyyy Application reference(s) (e.g.
EP123456)
Subject or title of application Applicant(s) (as on the application)
A5. Dissemination to non-academic audience
List of disseminations
No. Type of activities Main Leader Title Date Place Type of audience Size of audience Countries addressed
1 Presentations THE UNIVERSITY OF
EDINBURGH
Large Scale 3D Audio
Rendering
07/05/2014 University of
Edinburgh
Scientific community
(higher education,
Research) - Civil
society - Medias
100 United Kingdom
Project No.: 279068
Ref: intermediateReport1362160
Page 28
A6. Other significant outputs / information
??????????? ?? ????? ? ??????? ??????? ????? ???? ?????? ? ?????? ?? ?????? ? ???? ???? ????????
?? ?? ????????????????? ??????? ???? ?? ????? ????? ??? ??????? ????? ?? ??????? ?????? ??????? ????????????? ????? ??? ?? ??????? ?? ????????
?? ??????? ?????? ??? ?????????????
??????? ??? ?????? ?? ????? ?? ???? ??? ????????????? ?? ?????? ???? ????????? ?? ???? ???????? ???? ??? ??????? ??????? ???? ?? ????? ?????? ???????? ?? ????????? ?????? ??
?????? ??????? ?? ? ???????????? ??????? ????? ???? ???? ????????? ?? ???????? ????????? ?????????? ?? ????? ??? ?????? ???? ???? ?????????? ??? ??? ?????? ?????? ????? ???? ???
????????????? ??? ??? ?? ??? ??????? ?? ????? ???? ?????? ????????? ?? ???????? ??? ??? ?????? ???? ??? ???? ???? ??
???????????????? ???????????????????????????????????
????????? ?? ???????? ????????? ????? ??????? ? ????????
???? ????? ?? ????? ??????? ?? ?????? ????????? ????? ??????? ? ???????
????????? ?????? ?? ???????? ????? ????? ? ?????????
?????????????
???? ? ???????? ?? ????????? ?? ???????????? ??????????? ??????? ?????? ??????
????? ???? ?? ?????? ????? ????? ?? ?????????
?????????????
???? ? ???????? ?? ????????? ?? ???????????? ??????????? ??????? ?????? ??????
???? ? ?? ?????????? ????????? ??????
???? ? ?????????? ??????? ??????? ??????? ???????
???????????????? ???? ?? ???????? ???????????? ????? ? ?????????
?????????????
???? ? ?????? ??????? ????? ?????? ????????? ?????
???? ? ?? ?????? ???????? ?????????? ??? ???????????
???? ? ?????? ????????? ???? ?? ??? ????? ????????????? ??? ????? ??? ???????????
Project No.: 279068
Ref: intermediateReport1362160
Page 29
???? ? ???????? ?? ????????? ?? ???????????? ??????????? ???????? ?????? ??????
???? ? ??????? ??????? ??????????? ????? ?????? ?? ??? ???????? ?????? ??????
???? ? ?????? ????????? ???? ??? ?????????????? ??????? ?????? ???????????
???? ? ?????????? ??? ????? ????? ?????? ??????? ???????
???? ? ????? ??????????? ????? ???????
???? ? ??????? ???????? ??????????? ?????? ?? ??????? ???????? ?????? ????? ??????
???? ? ??????? ?????? ??????? ????????? ?????? ?????? ?????????
???? ? ????????????? ???????? ??? ??????????? ?? ????? ?????????? ??? ???????????? ?????? ??
???? ? ?????????? ????? ?? ??????? ?????????? ??????? ?? ?? ???????? ???????? ??
???? ? ???? ????? ??? ????? ????????? ??????????? ????????? ???????
???? ? ?????????? ?? ??? ??????? ????? ?? ??????? ???????? ??????? ??
???? ? ????? ????????????? ??? ????? ??? ???????????
???? ? ??????? ??????? ??????? ?????? ???? ????? ??????? ??
????? ?? ?????? ?? ?????? ????????? ????? ?? ????????
?????????????
???? ? ???????? ?? ????????? ?? ???????????? ??????????? ??????? ?????? ??????
???? ? ???? ????? ??? ????? ????????? ??????????? ????????? ???????
???? ? ????????????? ????? ????????? ?????? ?????
???? ? ??? ? ???????? ?????????? ??
???? ? ?????? ??? ???????? ???????? ?? ????? ??? ?????????? ???????? ??????????? ????????? ???
?? ??????? ???????
??? ???? ??????? ???????? ?? ?????????????????? ??? ?????????? ?????????? ???? ??? ?????? ?? ????? ??? ?? ???? ?? ?? ???????? ????? ?? ?? ?????????????? ??? ???????? ?? ? ???? ????
?? ??? ???? ????????????? ???????????? ???? ?????????? ?? ? ???? ?? ??? ????????? ?????? ???? ????? ?? ???????? ?? ??????? ???????? ????????? ????????? ????????????? ??? ????????????
?????? ??? ????? ?????????
?? ????????????? ??????
? ?????? ????? ?????? ?????????? ??? ???? ??????? ?? ??? ????????? ??? ??? ?? ??????? ??????? ?? ????? ?? ???? ?? ???????? ?????????? ??? ?????????????? ???????? ?? ??? ?????????? ??
?????????? ??????? ?????????? ??????? ???????? ?? ??? ????????? ??????? ?? ???? ??? ?????? ??? ????????? ??
Project No.: 279068
Ref: intermediateReport1362160
Page 30
????????????????????????????????????????????????????????????????????????
?? ????????? ????????? ???????
???? ???? ????? ??? ????????? ???????? ????????? ?????? ??? ?????? ? ????????? ???????? ???????? ?????? ??? ?? ??? ??????? ??????? ?? ??? ???? ???? ?? ??? ??? ????????
?????????? ??? ???? ?? ?????????? ??????? ??? ?????????? ?? ????????? ?????????????? ???????? ??? ?? ??? ????????? ????? ????????? ????? ??? ???? ??????? ??? ????????? ??? ??????
???? ???? ?? ??????? ??? ????????? ????????? ??????? ???????????? ??? ??????? ?? ??? ???????????
?? ???????? ????????
?? ???????? ?? ????? ??????? ?? ??? ????????? ???????? ??? ???? ??????? ????? ?????? ?????????? ???????? ??? ????????? ??? ????????? ??? ??????? ?? ??? ????? ????????? ????????
????????? ?? ?? ??? ??? ?? ??????????? ???? ??? ??? ?????????? ????????????? ??? ??????? ????? ???????? ???? ???? ??????????? ??? ????? ???????????? ? ????? ????????????? ?????
???????? ?? ?? ??? ???? ?????? ?? ???? ???? ?? ??? ??? ? ???? ??????? ???? ????? ?? ????? ????? ? ??????? ?? ??? ???? ???? ??????? ??????????? ?? ???? ?? ??? ????? ?????? ?? ?????
?????? ?? ??? ???? ???? ???? ???????????? ???? ?? ???????? ?? ??? ??????? ??????? ???????? ?????? ???????????????????????????????
(Only for ERC projects selected from the 2012 and 2013 calls for proposals)
???? ????? ????????? ???????? ??????? ?????? ??? ????????? ??? ?? ???? ???? ??????? ??????? ???? ?????? ?? ???????????? ????????? ???? ???? ???????? ??????? ??????? ???? ????
???????? ??? ??? ???????????? ?? ????????? ?? ???? ??????? ?????? ???? ??????? ??? ???? ?? ??? ?????
Project No.: 279068
Ref: intermediateReport1362160
Page 31
Attachments
Project No.: 279068
Project acronym: NeSS
Project title: Listening to the Future: Next-generation Sound
Synthesis ?through Simulation
Project starting date: 01/01/2012
Project duration: 60
Principal Investigator name: Dr. Stefan Bilbao
Report submitted by: THE UNIVERSITY OF EDINBURGH
Date:
Project No.: 279068
Ref: intermediateReport1362160
Page 32
